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(54) METHOD AND PROGRAM FOR EVALUATION OF MOLECULAR SIMILARITY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method and 
program capable of evaluating similarity between two 
molecules with calculating time and amount less than 
those of in methods of Merer and Richards. 
SOLUTION: A method for evaluation of molecular 
similarity comprises a step (a) of acquiring an upper 
threshold and lower threshold from any of a proper value 
of an atom included in a first molecule, a proper value of 
an atom of a second molecule evaluating 
interrelationship with the atom or other value acquired 
from those values, a step (b) of calculating 
interrelationship between atoms of the first and second 
molecules by using the thresholds and a step (c) of 
evaluating the similarity between the first and second 
molecules based on the interrelationship acquired in the 
step (b). 
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(57) [Kft] 

CPS] Merer^MRichardse,©ja 
TttStSXr^i:, 7f<?7 (b) T-f#e,nfc*iH 





m-tZJ5&X-&-oX, (a) ft KD-frJ-lz-SZtiZm 

mt*&&>Z77v7£, (b) ftlC^OB?*: 
ft 2 ©#7 ©BJ- i: ©*i US ft ±BgHSf6 i: TBSBUfi h ft 
I^tttft5Xr7 7i:, (c) 77^7- (b) X- 

'&t>titztm&zib tizrn i ©^-T-tft 2 ©#t-©sim 
* fFfflr s 7 ? * r t ftd * fc ci t. 1 1 z #7- 

^C$$ix4#»?fc©W?llflE*S*fcW*?IHI©ffl 
M&ftstcto, cofflWttA>?)M5 1 kJB2©«^©«fcU£ 

2o©W^|HKDfflWttSjfc«>S*yitt* (a) ftl© 
^ CDB^atJf/XttJB 2 ©#7-©B7£B*©ffift3R 
ft^^ryT-t, (b) Xf^ (a) T-jfctofc@W 
©tt*»&±RHtt&#»*;*7 l y7 , i:, (c) 7^>v 
7- (a) •C3fcttfcB#©i»*»&TIBHtt*#»S*5 l 3' 

rt % (d) 2o©B7-r t g©s§gtft*«>£77 i y7 

(e) ^f»r (d) T-*«>fcB7P E §©S§8ii:, 

±mmmt, ymmmt^m^x, fti©#7©B7-i: 

ft 2 ^OfflHHSSffMffi-r f riift^ 

[»*H3] .H&TC&WKCEBSftfcS 1 <0^?fc 
MS2 0^4:©SW6Ht&l i Mi-rs*at"e*-3T, (a) 
fiWHWt'Jtfhti^ryri:, (b) ft2 

ti^r»rk, (c) *lO»?C«ft5*ftO 
B7©*A i £-o©B7ft31iR-r577^7 , i:, (d) 

7*7- v 7 (b) a (c) T"^ft j eft3IlR£*i£:B7© 
3R*Xt±-*K B#©«*» 6 ±PSSf fit kTiSllfiEi: ft* 
»4^r»7J:, (e) 7r^7 (b) t (c) "C* 

(f ) Xry7 (d) T-5R»fc±IS«tti:Tf5II8{tft 
fcfcC, 7.7- v 7 (e) T#»fcR : ?IBU©*ClS&&*l 
BHt»»**»*^^s'7 , 4:s (g) ^ir^r (f ) 

$ *it v> tt ^bt-a** z frEfrwm-r a 7 t- >y 7 

t\ (h) 7t-v7 (s) X', ftl©#7C^**l5 

mf&©B^© * *» 6 *^3i*R * ^ & &m s t 

«Br$n?.i:, ^rf? (c) CR5»1©*?C« 
ft 5 ISStCB?©* 6 ftT </^^{fe©B7- 

77 v7 (d) ~ (f ) ftHfrUT*BWttii 
R*KR-r«^yr4:, (i) 7t-v7 (g) X* 

x^te^m^&mMtmmzti&t. 77-^7 (a) tc 

10^2 ©^C££ft«ttSt©ff?©ifi£>&*£Sft 



(2) <8H 2002-324095 

£ftT^&V>ffe©B7ft5IJRU 7t-v7 (c) ~ 
(h) £HffU ffiM£ffiR£ttff? 3*5**7*: ft* 

t ft^St k -T £ St *JH 3 CI3tt©«^ftMM£fHB£&. 

Ot, (a) ft l£tfft2©#7-Cl&ll;fta&B7© 
H*^«ftff 5^^<>7h> (b) ftl&tFft2© 
10 ^fft = *7c*«*tEB"rs^7-ry7"i:x (c) ft 
2©#7-£^3:ftS&B7-tco^Tft 1 ©#7-C^*ft 

(c-0) fflgH4*i»ft'J-fr* htS-y^fi'7 

i:, (c-i) *2o^c$an*a«cDB : ?©* 

*><=,-o©B7ft3I^-f i^ry^i:, (c-2) 

ft 1 ©#7£^£ft£«2£©B7-©cf'i>>'=>-o©B7 
ft51iR-T31t775r>.y7i:> (c-3) -9-77 5^7 
(c-1) (c-2) T-^ft^ft3»R£ft£:B7-©3K 

20 Z>y-777-v7£^ (c-4) +f77^ v 7* ( c - 

i) t (c-2) x*ti*nmiR2titc.m¥mvim*#. 

tb*i7 77T>i>7£, (c-5) t7Xfy7 (c- 
3) T?:R»fc±IEH«fcTIEHttS «>*:£* ^775=- s> 

7 (c-4) x&sbtzm^mvzmzfottzmMmm* 

>£&>Z>+r777-v7£^ (c-6) V777-V7 (c 

-5) ©*7ffc, sisio^fc^in^a*©^-?©* 

^^7-i:, (c-7) 1^77^>v7 (c-6) T% ft 
30 ^&^«?##*i:*»F3*i»i:» »^r»7 (c- 

«aiR$n-r^^v^ffe©B^fts^u ^777-^7 

(c-3) ~ (c-6) ftUffU-CliHteJi^ftSfft- 
S^^-i'T'i:, (c-8) V777-V7 (c-6) 

-0) CIt)l 2©^{c-^^ti£«m©B^©**^ 
*fca^$nT^^^{fe©B7-ft31JXU, Xr-v7 (c 
-2) ~ (c-7) ftUffU *lgHtJiStftiD#LT^ 
40 M&mm*&SbZ > -V777-y7t*m-?Z>79y7£, 
(d) ^rv7(c) ©»7«, =*7cas«rt-C* 1 

ft*t-£ d £Ztm£-rz>7>?-mM&mffixmo 

innuSB] V77t-v7 (c-4) -f^toi-B^M 

• [W«3!7] 7t- v7 (d) (± s ^ttJi^* 5 ^^?. 
#lRlC|qU*T* ft l©«-?k»2©^f 4:©ffl»{tB* 
50 *H-rsci4:*1«Ri:-rsffll*a5{CiB*©^faft«S 




(3) 



rj-Kx^m. m^m, ^^©^-fti^-essc: 
tztmtTzm&m 1 7©^?ii*>-fcf3«©3- 

[gf^Jlll] ±E«»#1. 0-1. 3©IbBI*!© . 

area* c i: zftrnt-tzm *m 9 ci3«©^«^is 

[Sf;fcJ112] TPl^^O. 5-0. 8©ISHl*J© 

im&m i 3 ] =ik^mmm^Mm^tit^m i 

i: m 2 ©£^ i: ©3HBU4 £ fF fffi T £> 7n ^ ^ A T- o 

Itflt: (a) *@§H£fi&&'J-f?y h1"5^ 20 
(b) Sg2©#^K^atft£,«&©Jl^©i£i>>£> 
-o©/^^^-^^^ (c) »l©^-?tZ$ 

* h, s m.mv>m=F © £ -^>©Ji?£5HK-r s ayi 

(d) WM (b) i; (c) Z-*ti?tlMtRZtitz 

£*m8>2>mmtL, (e) #UI (b) £ (c) T-^n 
^ft3I^2fifcJjsC^Si!lS£«to£^^ (f) m 
M (d) T-#»fc±l&rafflfcTRBHfiI£fci:t^ ®M 

ffl«t, (g) mm (f ) ©&7»> ®a (c) izm 30 

1 ©#?C^£*tS^&©Jl?©**^*£atfl;* 
ftTo&^ffe©Jj§^£jIiRU cc:-eaK^tvfeffe©l^ 
^izo^TSfia (d) - (f ) £Hff UTfflH^JiiSfS 
Mif-rs^i:^ (h) «U1 (g) OJITt, 
(a) CM9^2©#^Cit£ft3®ffc©Ii^©**^ 
*£aJR£ftT^&^fl!i©fC^£jIiRU cct-MJ 
ftfcffeCg^Co^T&JI (c) - (s) £JlfTU 11 

[»«B14] JQ9 (e) T-*»5Jl?MSgffiltt, fi 40 

5AffeoTs tHWIfc:, (a) H1&IFH2®^? 
C**ft5#IR?<Z>=*7Mfllfc»S*yii^ (b) 
S 1 Slfld 2©»f t = !toc«f *CEit5««t, 
(c) S(S2©^Cd*ns#JB?C-3^TSISlCD^- 
? iz $ * ft 5 #J1? t © «M6H4ffi»S*» £ & o 

t, (c-o) mm®mm*: i )±y}-tz?7'9im 50 
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£. (c-1) ^2©#?£^;fe*l3«j&©jl^©* 

A»6-o®R?*a»?f s-y-^ayii:, (c-2) m 

JR-TStfrittSfc, (c-3) (c- 1) i: 

(c-2) T?*ft*ft*lR£ftfcflr?©;R:6fXtt-:i&K: 

(c-4) -y-^iaa (c- l) £: (c-2) ■« 

ft-tnaRSftfeJU^MffiBft^as-y-rjoafcx (c 
-5) t^riaa (c-3) x-msbtz±mmmtrmm 
mzbtiz. yy&m (c-4) z-&tbtzm?mimiz 
mKTzm&&mm*&.sbz>-v79m.t.. (c-6) 

TflUl (c-5) ©*£TSL V7®M (c-2) CRO 

T^&^ffe©JS^£jIiRU ccfl^snfeftffl®? 
tz^xvrvm (c-3) - (c-5) sufTb-cffl 
m&m&zwifi-fz-v-^mmii, (c-7) -y-^iaas 

(c-6) ©J&TIt, V7Wm (c-0) fcJiSS§2© 

TV7®M (c-2) - (c-6) ZmftLs fflHttffi 

(d) #ui (c) ffi|?7^ =*7£flE«rtf» 
1 ©#?i:g! 2 ®^?i:©ffiMffiM^^M-r 

A. 

[If ^91 6] (c-4) T?*464JR?Hffi 

mi*. *5Effi«^{c*'(tsv^Tn^©wcn-rsggsiT- 
7] «« (d) tt, jsftusfia^sss^ 

3^?, i 7©^ ^ ^m^) i -tfB 
[»««19] ±RS«ffl[tt, S?k:h^©*k:±»« 
3^?, 1 8©V>-rn*-^iB«S©^«^fF{i7-D^ 

3*^1 &<D^?hfr-ttzm<Dft?mM&¥m7 , v? 

C»*«2 1] ±R«»*«1. 0-1. 3©«gfflrt© 
[»*H2 2] T(R«»#0. 5-0. 8©ffiHrt© 



[0 0 0 1] 
[0 0 0 2] 

[«#©««] B$it.+&a-mmitt:ii-r2>mtoifr¥* 

aStf-rS^ffi^LT, H&7G*j£r£tt*igS (3D-QS 

ar) l^lSf•^=77-Ta7*7?5't;>^^^t, it 

P^fiT-fi;t=v£-fc>-B-£:^ P L S (partial least square 
of latent valuables) S£s -^. — ^j]/^? h (NN) 

a, mstvu^uxa (ga) feirfc/ao-rffitf-ayi-r 

tw^-rasM* (0tj^.«s -stgas ittfitifi) &«xa<) 
s. ^fcs *r«(CT : -!f-r>L&^ t osi±*^ai-r*c 20 

[0 0 0 3] 3D-QSAR«77-T37*7aSRf 

^tg (root mean square) AMt'hi:* 5 «fc-5 CfllriJtfHP 

[0 0 0 4] tZZifi, ~ JB^Xtt'&tg* - BfgS 30 

A 5 , CTft#©£«#A{>&trcifc:y»t*&ii&^. * 

^to#S«te*©»»Xtt»©j«R#acfc:* V7h7x 
Tflc^OfflWfrttftSS*©^*^ S ft S i: ^ -a & R9 B 

[0 0 0 5]«;Ltf % Carbo^Ci^ft^tlfefl- 

5 A 5 , 3K©itJP#lffl£&Sfc*--5*>©T-&-3fc. 
Sr&C* ^Sf*r>->t^ (ME P-) 

[0 0 0 6] Jounal of Computer-Aided Molecular Des 
ign, 5(1991), 427-439, "Similarity of molecular sh 
ape"tcBH5*$iiT^«Me y e r B»*3Jx&«> 

50 
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S - c 
S4>, t Ax T B it, -en-en 2 o®^? a, b©#» 

Ctt^A, B&fi4a^t>-&fci:*(cj«i#A«ft 

•5£^ S AB (ift7^ffl (+1) tfctK 

it, -^HPB-e^s-a-fcfe^cD-s*, ^fteft©# 

jS £2&x. 5 c t £ i 9 mm £ ft £ o 
[0 0 0 7] L*»U tt^^Sffl^fc^JSftHtOWffli 
ttx H-**c£-<©ISIHft5U IEfl6fe§&3lS»S&«>tC 

[0 0 0 8] 3©B3SSS?^-rSfc»C % Richar 

©ffiHteffl^fctf^HftStHfU ^?SWtttt©tHf 
(CiS^bTV'So Perspectives in Drug Discovery and 
Design, 9/10/11:321-338,1998, "Explicit Calculati 
on of 3D Molecular Similarity"#flg. C©;£i£Uu M 
e y e r e.O^ffitcit^S tffl^*afc«-?aftM5fe*ffF 

[0 0 0 9] fil±©J:-5C, «e*®^?«fcM4fMBiaitt 
ofco Sfcx -o©Wf£Si:S'J©^t&St©3g8g#-5£ 

[0 0 10] 

[«WA*»ftLJ:-5i:-j-SIIH] ^ct, #3P)!«:> ffi 

5 7- o ^ => A S SI & T Z> 4» © T- 5 o 
[0011] 

[pasrp^-rsfeto©^©] zozotzmmzmvit 

Sfctotc, *IBi|lit«*«-^«ftH4ffrffli*iStt, SSI© 

£ m 2 © ^ t. © « s mm r z * © t- a ^ r , 
(a) m i<D$-?iz-£$.tizm?izm%<Dm, xa» 

JR : ?i:«DfflW1SES8 i Fflli-rsiB2©^f©JB?CBW© 
^U<{i J ^rtl?>©^i^?>^£5SlJ©^i©■5*»©v^t e 



7£, (b) %l<Dft¥<Dm?£%2<Dft?<Dm?k. 

cd tans?: ±mmm. t terbm t zm ^x ttn-r z x =r 
v7£, (c) 7,=rv7 (b) x-m^ntzmm^i) 

[0012] *mmmc)Mm<Dfr : ?-mAtiWffi%& 
tnm.T mmm* t> t cm? momma** 

-5&©TifcoT, 2 0©ll7HIfl©ffllltt£5RtoS4!!L3I 
fC, (a) m 1 ©^©JSP&tF/XttlB 2 <Dtt<D 

w^mMom^&i^^^^y^ (b) t.t-^7 

(a) T-^S)fe@*CDfa*^±PS^ft^*»SX^->r 
(c) ^^-^r (a) T*5t5»fe@^©tt*?.T[S 
Mm.Z&t&ZXTVT't. (d) 2o©JIh^©S§S8 
^SRtoS^^^^i:, (e) (d) X&ibtz 

i ©#?©ji?i:sg 2 (D^om^-tonm^mm-r 

2>Z.Tv7b*-gtst>(DX$>Z>o 20 
[0013] ##P.S©ffe©f^fct, H*7cffiS^tcEg 

sftfctg i ©3-p^ts 2 <Dfr?-£<DMM&zmm-fzjj 

mJkt?7u7=>K\z^ (a) flHt£Jig&£ , JHry ht" 
5Xf'y7t > (b) SS2©#PC^i:ft3&f&fflJ! 
-?©cf3^5,-o©J^?$:51^f S^t 1 ^ 7*i:> (c) 

m 1 ©#?£-^3; ftsais©]!?©**^— oom^Z 

MtR-TZXTvyt, (d) Xr77(b) t (c) 

e.±^SafatTRSiHiii:S5R»i.^7 1 ^7 , t;, (e) 
^r'y7(b) £ (c) T*^ft^ft^lR;*ftfdf^S§ 30 
SS^toS^yriu (f ) 7.=rV7 (d) 
fc±RBSMt:TI!SP«BfiI££i:^ 7,=rv7 (e) 

(g) 7r*r (f ) ©H7t> Sgl©#?C^£ft 

5 &i&©jip © e> ftT ^ti^m? &m z> 

i? : £frmm-f2>Z9--»7ii, (h) 7,t-»j7 (g) 
"tv m lC^C^-SnS^IKOJl^^^^^MtR 
$ftT^&v>JI?#*£h¥iJ#r£ft3i:> Xry7 

(c) cs5^i©^c^snsma©Ji^©*^?. 

*£j!K£ftTV>&^ffc©J^£5l*ftU /^ryT' 40 

(d) ~ (f ) £H*f {sxmm&mmzmmtzxTv 

7£, (i) ^^^r (g) t, »i©a-?c«**i 
i>iSf(©JS?©^* i e.*>t:StR^nT^^V>S?^^ 
hfflJr^ftSi:.. ^TfT 1 (a) i:lD12©^iCt 

^ssffiKu ^^>^r (c) ~ (h) 

7.=rv7 (d) ttx 42rfilfcftB--C* 
Sg 1 ©#P i: g 2 ©#^P h ©tltt&g S ^S-r « * ©T- 

feiC^ffj-HrA. 50 
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[0014] *&m<Dfe(D&m&. 2 o®^?©stttt 

feWfiBj-rsSa&VrD^AC^ (a) 
2 CD^Pt:** ft 5 ©H^tg^S £f# 5 * y y 7 
(b) »lfitf»2©#?fc=ifc7cffi**tcEB 

-r-s^^^T-iis (c) tg2©#? tc^fts&js? 

*»4^^y7 fc cife-3T> (c-o) ffim&gft&'j 
hi-zv-yzrvyii, (c-n si2©#pk 

^Sn5«»©SP©*^e)-o©J^?S:^lR1-S+(-^ 
^r'v7^ (c-2) JBl©4^?K^*ft4«»© 
JH^© e£ a» ?> -o©HP£5IiR-r 5 it 7* t- v 7 £ , 
(c-3) V7X7-V7 (c- 1) i: (c - 2) 

ft -eftiw £ ft fcjip©^xtt — -n c @* ©<e £ ± 

ISHttfcTIHMtfi:*****^? 1 ^ ^"fcx (c- 

4) V7^v7 (c- 1) (c- 2) T*^iveiX 

s^nfcs^Raffisai^as-y-^^f rt, (c- 

5) VZT-^T-V? (c-3) T-5R»fc±RBi3fiti:Ti5M 
g§fit$:^i:tc> vy^7~ *y 7" ( c - 4 ) 
MC*St&fflBH4*i«**»51*-^y-vri:x (c 
-6) *rxrv7(c-5)ffl^7ft« 

(C^^ n 3 «$(©J!P© & SfefcillR £ tlX V ^ ^Jl 
Zfr'Sfrmm-TZXTV 7 £. (c-7) "9- 7" 
7,=rv7 (c-6) f, SBlfiD^?t:^*nsa»©JB 

^i:, ^77.7-^7 (c-2) Cit)il©^?(:^^ 

nsasc©ii : P©4 , A s e>*3eaiR$nTv>3fev'>flb©ji ; ? 

SrSiRb, t^fy7 (c-3) ~ (c-6) feftEff 
bTffiHttJSftftHSffS^^'f^'i:, (c-8) It 
77.7-V7 (c-6) Tn SSI ft 4«ft© 
* ; F04'*»e»*«a«$ftTi^«ev^JH?*s«RV>i:J|3J»fS 
ftSts Xry7(c-0) CR 5SB 2CD^f C^*ft 
S aS(©JmP© l 3 ^ ft T V > )fc t, \ffe©JSP 

Sf^b, 7f>y7 (c-2) ~ (c-7) ^Hffb, ffl 

m&&m*tmLxmuffli i &*&#)2>-y-77> ; ry7£ 

Stti^Tf^J:, (d) 7fi»7(c)«)»7 
[0 0 15] ei±©ffl»©B«IC*5V>T5Rto5llPP^8g 

[0016] ^fc, iiptc@*©fit(i, mm?<z>7 7> 

[0 0 17] ±RBg8ffittJl^tCS*©fI(-±|5g 
»»S*tT»6ft*fl[. *fcTK«fita:»?t:B^cD 

va 0 ^btx ±R«ftttl. 0~1. 3©^fflf*!©fg> 
TiS^HttO. 5~0. 8©«Hrt©«3&s»3iCfUffl-C 

[0 0 18] 



xii, CPU, f«3« • t 'J 4?) £^irfc©T-<g> 

[0 0 19] SHMtffHBCo^T, BU~EI 4 

1 



(6) »M2 0 0 2-3 24 0 95 

♦ lCD^M (1) t*2«D«-?M (2) *0JCi:!> % 0 

oaftwtjpfflatTfttx *«^?m (i) , m (2) c^s 
nsK?©=*75ffi#ffl[ («ia, x, y, zmm) & 

©#?M (1) , M (2) SUSiTS 2) . 

fgl©#^M (1) ^31? CA (1, 1) , A (1, 
2) , A (1, 3) 3 frZmi&Ztl. £2©#?M 
10 (2) Vim? CA (2, 1) , A (2, 2) % A 
(2, 3K A (2, 4) D ipt>mm£tLX&1, 
'7cffi»ffllHICEK$ii&2o©^M (1) , M (2) 

(D&m^if. izTvm.- iiz7jk-rmm& j 3-x.e>tix^z 
*>©£-rs. 















A (1,1) 


xll 


yll 


z 11 


M (1) 


A (1,2) 


k12 


y 12 


z 12 




A (1,3) 


xl3 


y 13 


z 13 




A (2,1) 


x2L 


y21 


z21 


M (2) 


A (2,2) 


x22 


y22 


z22 




A (2,3) 


x23 


y23 


z23 




A (2,4) 


x24 


y24 


z24 



[0 0 2 0] ^r7 73-flt i2C^?M (2) ©» 
tR^tlTz—^COm^iZ^X. *1CD4^PM (1) ©« 
*R£*t;£-o©fC^©Sggl£i1-»-f £><> £*>\ flEfi 
±. IS?l»©#V>^2©^^S^- : fs Jl^lS©'i>fe 30 

SUE?* Jfctt^fcd^aSC^StttflUS^fci&KCfc 
bTV>-5. *SUBjfcJH©»'&* S2ffl^?M (2) tf» 
Sfl-^ SBIO^M (1) *«Jt«t^?4:«:4. 
[0 0 2 1 ] H^-r*«tfttv MfRHSJl^A 

(2, 1) fctfcttK^A (1, 1) £<DSmr (2 1, 

1 1) few-n-rs. 

[0 0 2 2] I? F^SggSfcfc, WTO-ft* ( 1 ) 

r=V(xl-x2) > +(yl-^2) 2 +(21-22)' (1) 40 

xl.yl.zl: IfctMH^ffiS? 
x2,y2,z2: #S#?-tO&g 

[0 0 2 3] ^r^74-Clt ^ * 7" 3 X'SYUZtlTz 

m^rss&m r (21, id**, mmm? a ( 2 , d 

hJt^JM^A (1, 1) C-3V^TH*0*l©«tt (± 
SSKfifi) rliml (1, 1) WT5&»S*»*l»r*-S. MS 1 © 
Rflffirliml (1, 1 ) tt N ^Jx.«, TI3©5£; (2) fcjjs 
ti5t, 3iR«MJl^A (2, 1) i:Jt«JR^A 50 



(1, 1) ©77>ril/'7-^#gvdw CA (2 
1)], vdwCA(ll)] ©¥±9tticp)f^©^ 1 © 
ffiHRkl U</8^ 6 ft*. »1 

©HflSrlim 1 "( 1 , 1) fcfc, ±aut^r'y73t-|tS 

ra^-M-jgteabaJffla (2) 

[0 0 2 4] 11 ©gMttt, 2 -3CQ*?£D^r*lfr-2r 
t >7 ; ;i/'7— ;u*#g© -5 nfls f b<li2oo 

[0 0 2 5] 4*s* «Sil^©X, YXttZffiWttfcit 
«JS^FOX, YR&ZmWMtOgi mz.lt. x21-xl 
1, Y21-YllXttz21-zll) tfglCDHttrlial (1, 

1) J: 5 t>*£ttfttfs =«7c^lHrtt*ttS2o<0K 
?HEttB^ft* 1 OHttrliB 1 (1, DW±-C* 

©X, Y, ZflEWfitfcitKJK^ODX* Y> ZffiSfiti:© 
& (z21-xlU Y21-Y1U z21-zll) SftJPU Cft<=>3 
o©aa*^r:fi**l©W*rliml (1, D'UTCl 
^©^, JB?M!E«*ttJfUT*,J:^. £©«-&, *Mfc 

jBBtt* ^ 'J < & £> o 



11 



(7) 



[0 0 2 6] Ji?M8gft#81<Z>Hfifrlinl (1. D 

X^-v7"7(cittro ffi?M£tt#Ml®Hffirlial 
(1, 1) ClTffliH, *«D^5 1 'y7'5{c3itfo 
[0 0 2 7] ^ff75flt ^^^7*3T-tt»^tVfc 
15?HEtt r (21, 11)^ MSJR? A ( 2 , 1 ) 
fcltttB^A (1,1) C-3<,vcB*©36 2ffl«tt (T 
f&BBffiD Him 2 (1, 1) WT*>S*»*IBf-r*. 35 2© 
^{Irlim2 (1, 1 )«U TfB©5$ (3) 

f«fc-5K % 3IJK«§>fi?A (2, 1) titmm^A 10 
(l, l) (D^ti^ticoyr^^jvy— )\s*.¥&.<D¥-i% 
«tC3f«<0*2©«»k2*attfcfiiftfflV^S. ^©8 
2©HUlrlim2 (1, 1)14, ±5E UfcT.^- 7*3 T-ff 

SCffirliml (1, 1 ) 1 ©»»k 

at- 2 



ftR 2002-324095 
12 

rltogU) - « • W^»<U)] (3) 

[0028] m 2 0M«tt, 2 o©ji^©v^-rn^-^ 

t >7 i ;i/7— ;i/^*Sco-5^^:gv^ Sb<fct2o© 
l±i tic, ©ttCpIrS©^ 2 Oit^t bfelt o 1 1 
[0 0 2 9] Ji*a©» f? 7 r v^uy— ;i/X^gtt§Jl 

?£H*©«-e*.5. Lf:tf^T> ft 1 £tffg 2 ©gBffi: 

[0030] ^T'y7 , 4 1 5T-(Dmm&m£!fotx. y 











rlim 1 < r 


S 7 


si* sitemp : 




liim 2 ^ r <rlim 1 


S 1 1 


aitemp*— 0 . 


5 


r Srlim 2 


S 6 


si<— si+ 1 





r sij «u mm-a-^t tomtaig.^ 
v\ -r*t>%iB^f0aftws*w-r*B«tffe!3, com 

«*t5. r s itempj tt, aiRSftfeflfSiai^fclttt^ 

v^Tffla^c#e>n*«Hit*i«3itwpcD»iBi*«x 

»si, *IIH4*gasitemptt, T^s/T^ Kljgtriiy©^ 
hiPC^r-vT" (^J^.«Ss ^f'>72) T-> «3gBfii 

roj cu-b* r£ft£„ 

[0 0 3 1 ] #(£^£o^TJWM«Jfc:aftl»-r3. 0S*. 
K, HI^HSggl r (21, lDtfil ©llffi (±Pgg§ 
fit) rlim 1 (1, l)SiaA5i:*iJBfafix&frs. 3 

©»£\ mmm^A (2, d fctt«is?A d, d 

tt=&7GfflM±T?«iXTi5!K ISSfC^A (2, 1)4: 

(i) toffinetiffiv^ LfcAi^T, mu 

ffiSRsi, fflWttlf«site»pttgflsUSt^. 

[0 0 3 2] j^BSggtr (2 1 , 11) tfllCitt 
rliml (1, l)«T"CS6 2CD||fitrlim2 (1, 1)£& 
«SS?A (2, 1) fcittiH^A (1, 

M (2) iziM&fl-^Ml (1) 4:©fflHH^ «ftM£ft« 
«>3gHi:&3. b£i s -oT, 7t=- y 7"6 T-*liH£Jga 
sitempCc3fS©o— (0(*«, To. 5j ) £4- 

[0 0 3 3] HTflHIIgfcr (2 1, 1 1) #f 2ffl«« 
rlim2 (1, 1 )£TF©»&, «MJ1^A (2, 1 ) h 

tUKiR^A (i, i) tt=«7cSia±T?i^«K:ieaEu-r 
subh^m (2) jiHMfMi (i) tmm 



if, l"l j ) fcJnJJ-TS. 

[0 0 3 4]SSf®?A (2, 1) fcttUW^A (1, 

i) tt=*7cSia±-e^nrcs5aLT»r^4»-& (-r&to 

*», SHWtJt»siK:^-r*3 7' rij jMjo*<*ft&» 
-&) > jBSWfSUB^A (2, 1) i:^©flfe©Jti<Jl^A 

(i,2),A(i,3) £&m?m$m&. 
30 a (2, i) fctteuw^A (i, i) £<Dm?rmmu 

sjs^ajRtifflB^A (2, i) t^vmvitmm? a 

(1,2), A (1,3) £:©]R^|fflffiJHtt§Wit-J\ 
^CDSHWttSRsiow^nT' rij £ 

[0 0 3 5] flfSSflTFA (2, 1) fcjfcttfflFFA 

(1, 1) #Jfc«fl«j«yEUTV''5»&-C*K ffeOflfSJK 
40 ?A (2, 2) , A (2, 3) XttA (2, 4) 

(2, 1) «t»3 4,HCJ±«lEJl^A (1, 1) CSEiE 
bT^?.oIfg't4A s $)i>o ifc^t, c©*^r, 

X37 ro . 5 j $r#xi> = 

[0 0 3 6] fe£U a«37, P— 73^©fStt^ 
Wiirij v ro. 5j tCKS5*©T-^<, *7D^ 

[0 0 3 7] Xr971 lT-W^eJtasi«CM^7Zi7' 
rij ifimnztifrm-S. ±i£©J:^{c, 2^©JP^A 
50 (2, l)hA(l, 1) #SIBffi«rtTffiitteCffi« 




(8) 



LTjb'S, fctt^ffeCDttlSJJIC^A (1, 2) , A (1, 
3) h©JI^P.S^»£ltS-f £>i£g#&^©T-, mmfr 
fM (2) ©ffe©H3aJI?A (2,2) fcJUR^M 
( 1 ) ©S?A ( 1 , 1 ) i:«DJS?iaffittfiDtHIC»« 

o) . 

[0 0 3 8] ^?yr6.-CfflHSa«siteBpCD-^a 
T ro. 5 j ^Sn&l^, X^>y7-7fC3itfo * 
^>V7*7T-H:, 3IiRSSSJI?A (2, 1) fcflbOiWRJR 
?A (1, 2) , (1,3) toot, liflfc^fy 
73~6©^#*TUT^S*»S#fl»-rS. 10 

?li^ry73l:lt)f 1©^?M (1) ©ifjfr&lfe© 
JtWB^A (1, 2) £SIJRU CCSJR^iXfettKJl 
?A (1, 2) (C-DV^T±a>©X^^7*$^!5iI1-o * 
ffl« 4 7f»74 l 5TJJB?IBK«r (2 1, 12) # 
Bl©5BfiSrlim2 (1, 2 )£V!f§ 2 ©Wffirlim2 
(1, 2)BlTi:flISnSii, Wfcltt»»siK>W* 
37 ri j saalfta. Sfc, Sb©tb«<S?A (l, 

3) t®m?rmmimwn:T, nmaz-omamsm 

?A (2, 2) fclftR^fiD^JR^A (1, 1) £<DS% 20 

[0039] A (1, 3) iCOMTfex tfc««?A 
(1, 1) , A (1, 2) hmmz s »SffA (2, 

i ) t(Dm?m$&m& r (21, 1 3 ) 1 ©BB<*n 

iml (1, 3)tlTT-SS2©BI|g[rlim2 (1, 3 )&«*. 
3 £*IKf*ix&»&, * r 6 T-fflKffiJi*sitempC 

ro. 5j zs-tl&o -o^k>s mm®. 

fg&sitempii ro. 5j CD«JBCIti**h*. f:£U 
jg^RMEStr (21, 13) #^l©g8filrlim2 (1, 

3XftlFj6 2©tfittrliB2 (1, 3)WTfc*HK£*i3 30 
SH6ltt»ftsiK:;W*:3 7 rij Sin*-*-*. 

[0 0 4 0] tt±"CttHUfcJ:3C, *RSftfc»SW 
^{CO^T&ifc«</i^ J:©riTXr y 7*4 ~ 7 <D®M% 

3»JK^£ttt5ffiBSttJi»siteiip{±n-*ri7 ro. 

5j citspsfts. mtK^titzmmmT-iz^x 

-S*IHtt*B»siteBPi:bTn— ^3 7" r 0. 5j * s ft 

ST-fC^Siffll* 5 ^ 1 fiDWfiifilTTJS.oJB 2 ©P«Sfit£jg 40 
* 3 tiTfc, Sfeg^riSE^ilCSJiti 

[0 0 4 1]7r>)'77t-, SiRStlfcSISOS^Ko^ 

ffi*sitemp (D— ^nr ro. 5j ) ZlmW-tZ. & 

^^>v7-9T% *§llt£fi$?sitemp£ roj CU-fey 50 



• 2002-324095 
14 

[0042] xr->7io T-tt, mmttM ( 2 ) ©t 

"^©IBSJB^A (2, 1) ~A (2, 4) tO^ti 

CS5 (EI 3, 4#S) . 
[0 0 4 3] fel±©;*-7 L y:r3~ 1 KDWmtCi. 9, 2 
ofiD^HPCD— ocDH&Tc^faEBfc-^T, -tie 2 o 

[0 0 4 4] 7r-y71 2T*lt — -3© = &tc£ 

its. ft^a-cj&^spjBf^niiis =*7cffliartcj3 

I&Ufc) ±MUfc5!LS^^?3ilto f lXfiI2© 
#?©3£l!jtt, X, Y, Z©3Wt^ff>fc^|qI^©^i!l 

©<2*&£>-f, cn^x, y, zxtt-tfi^fc^fratts 

Yb $ ft 5 «t a (c^&^iJt £ d i: tt#* K 
T-$>t>, ^ft£-Dt">TttNelder, J.A., and Mead, R. 1 
965, Computer Journal, vol. 7, p. 308iC§a*4$ftfc 
v^^U- (Simplex method) -£©V — 

^a— K©— ■f^J* s Numerical Recipes in C: The Art of 

Scientific Computing, The PressSyndicate of the U 
niversity of Cambridge (B*|gJi£ : — a— ^ 'J *^ 

• b->t -C> • C, *5C^aftfflrWI6tt)j fclB** 
ftT^S. 

[0 0 4 5] fc:fc, feJLtoi&syiT-fcfc, SB l StfSg 2 ©gg 

fdtfcfc, I?©7 7 >r;i/7-;^^SS: kiC^ Lfe 

7?>r;i'7-;«#S6ii1.i:, JJS^g, 

[0 0 4 6] Sfc, oas««ttfiSaE«*Tf*1-'i> 
gfc£&<, bTfcJ:^. C©t§i^r, 

[0 0 4 7] $ 6. c, ±m<D jl o ur e^coaftMtffi 
UA s f#6tifc^©iEgtc^UT, MeyerSXIiR 
i chards^CiotS^nt^S^Si^S 

Jounal of Computer-Aided Molecular Design, 5 
(1991), 427-439, "Similarity of molecular shape". 
Perspectives in Drug Discovery and Design, 9/10/1 
1:321-338,1998, "Explicit Calculation of 3D Molecu 
lar Similarity"^. 
[0 0 4 8] 

[0 0 4 9] 1 . mffiMS. : **9iCDS*PtS»C-r s 

m 6 1 m 7 c *-r^*iio«#«:*^M 

(1) tT^^-T^M (2) COV^T^i^^©«ft( 
ttSiffiffits. Tk^M (1) ©Jl^Sftt 

T3j , 7>*-7frm (2) ©g^SSlii T4j X-& 



1 



(9) 



5, bt-^T, -ry^-T^u (2) tmrna*. 

*^?M (1) tfJt&^t&S. 

[0050] 2 . ismi 

&Chem3D (CambridgeSofttt)5&ifT-^fig1- 
5. Chem3Dft£©#?:ni^*T-^J&Lfc^ MM2-fAHB 
EB& ^(Dfrttmmn ^MOPACfc fffl^flittf Jf ftff 

«^©«se£««sjjt»sci:t»fcs. *fc> pdb 

*-3 Wfe: A) 
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*#©WebLab ViewerLite©ffiil£. * * □ U A^JiPDB^ 

Chem3D-C-«jg*#fiS;bfeo 
[0 0 5 1] 3 . ©Kg 

[0 0 5 2] i?OEaifiiSWT©a3 C^t. * 











zmm 




0(1,1) 


•0.151 


+0.236 


•0.07E 


7k :M (1) 


H(l,2) 


•0.156 


+1.166 


+O.076 




H(l,3) 


+0.759 


+0.003 


-0.011 




N(ai) 


-0.121 


-0.144 


-0.398 




H<2,2) 


-K).6S7 


-0.766 


-0.380 


M (2) 


H<2,3) 


+0.249 


+0.766 


-0.124 




H<2,4) 


.0.687 


.0.439 


+0.398 



jX^fl-JBlTCDSC (4) x 
miO^fSrliml (2 

vrfw (#)=1.54 
vrfw (O)=1.40 



[0 0 5 3] 4 . gH6U4§¥ffi 
[0 0 5 4] ( 1 ) ^Jif 1 

a*'j»-?N (2,i) tmmm^o (i,i) ^©sggi 

X, Y x ZOHfjl4'CDlit:|lbTCft?.2-3C!) 
gJffl^TVf;!/ 1 ?- ;i/^^g^?>^*S^ l©H<firl 30 
iml (2 1, 11) fcfttfclfc-f S. 

[0055] mi omm&s aw-^mz 2 o©«?©-* 

1 ©Gfcgtk 1 = 1.3 fcflfcfctti: LT^xfjtiS. 
fefcU J(5l-CD«att, iffltCISStiCtftK. Aft 

wc, ^srji^n (2,1) ii»o (1,1) ten 

UT\ ^©7?>fA7-W*i Cvdw (N) 3 

/16x (x2-xl)= -0.121 -(-0.151) = 0.030 < 1.911 

Abs (y2-jKl)=-0.144-(+0.236) = 0.380 < 1.911 

Abs (z2-zl)= -0.398 -(-0.075) = 0.323 < 1.911 



Cvdw (0) 3 fcfc-£ 
(5) COM *)-5-Z.<otlh<D1:, 

i , 1 1 ) ttsc ( 6 ) ©a 5 tf- 

(4) 
(5) 



rliml(2Ul)=1.3-[ 1 - 54 ^ 1 - 4 ° ]=1.91 (6) 

[0 0 5 6] VXT(D& (7) ~ (9) C^fi? 

C gJ&JS^N (2,1) fcRSMTfO (1,1) CSb 
XX. Y. Z&*I©^£5t<«)S. SC (7) ~ 

(9) Cfciu £l£>Hfitrliml (1, 1) 



(7) 
(8) 
(9) 



[0 0 5 7] SC (7) ~ (9) fr^WZfrttJioK, W. 

jmr^n (2,1) tmmm^o (i,D iciutx, 

Y. Z«fflHli, !g l©li§ttrliml (1, 1 ) felT 
Ufctf^T, T>*-Tft¥M (2) <Z>£UR# 
?N (2,1) fc.-zK^M (1) ©RJWR^O (1) 
i:©£g8Sr (2 1. 11) £StlTrs, ±i£©<fc-5C 
SSKIR^N (2,1) tWrnm+O (1,1) ©Ht*7cffi 

(1 0) ©»QW*©JR?IH!g«r (2 1, 1 1 ) 



15. 

r(2 1,1 1) = tI(0.030Y +(0.38) J + (0.323)* =0.5 



00) 



50 



[0 0 5 8] fWSftfcfflmWEKr (2 1, 11) 
»2©««fc©^:/J%felt«-rs. ^2©l9ttrlim2 

(2 1, 1 1) it tmtt«4 2ooJSR?©**i*n© 
7 7>ril'7H^*g Cvdw3 ©¥^ttt:^2©1^ 
3&k2 = 0. 6S*Dfc«i:bT#^.e.tl5. 'fejbN £ 

2©»Stt;:©ffifc:ifiS*»© , T?tt^. jwwgc, £2© 



(10) 



Hfffltrlim 1 



17 

(2 1, 11) <i&©5$ (11) <DM*)m 



rlim2 



(2Ul)=0. 6 {i^) = 



0.882 



(ID 



[0 0 5 9] #±©J:3CUT*»fc!B l©H«rli»l* 

r(2Ul) = 0.500 < rlin»2(2Ul) = 0.882 

LfctfoT, SHRJB^N (1,1) £:I?3iJI^0 (1, 
1) ilfflJSteUtJitSsiKlfct'W ^37 r lj $r#X.5o 
3©tg£-, 6tt*ftJRI(?N (2, 1) t2k^M 
(1) Oftli©*^JS^H (1,2), H (1,3) fcOS 10 

?m&mimm*T, t>^~t^m (2) 

?H (2,2) £fc4&<D&m?k.<Dttmz&&o 

[ 0 0 6 0 ] ( 2 ) #H 2 
(D 7>€Z7^M (2) ©*JWK?H (2,2) fc 
O^T, VXT<D& (13) ~ (15) Ofi?)2K«-?M 

(1) O»Mi?0 (1,1) £:©X, Y, ZgE*giM£ 

Xfei (x2-rl)= +0.687 -(-0.1 51) = 0.838 (13) 
/Ioj (y2-yl)= -0.766 -(+0.236) = 1.002 (14) 
Abs (z2-zl)=-0.380-(-0.075) = -0.305 (15) £0 

[0 0 6 1] fW-C»&ft&£«**8Bl©H«rli« 

1 (2 2, 11), ^2 0DBafi£rlim2 (2 2, 11) i: 

3£1©^(B rliml (2 2, 1 1) , 

^2©g§fitrlim2 (22, 11) tt-t*i-tftWT<D£ 

rlim 2(22,11) = 0.78 < r(22,ll) = 1.340 

[0 0 6 4] LfctfoT, 7jcH?H(2, 2 )&CO^T*§ 
NttSftsiteap (2) t. LT To. 5j £^x.3„ 
[0 0 6 5]© T>^-^#?M (2) ©Tkm/S^H 
(2, 2) COUT, *«^?M (1) ©TkigJl^H 30 
(1,2) iiCSQJIS, #«2tB|«Cff-5. W 

»C±»S. *"*\ 7>*=Td?M (2) 

H (2,2) *#^M (1) CD**fflt^H 

(1,2) fcox, y, zassittTca (2 o) ~ 

(2 2) ©aD5R®5„ 

Abs (x2 - rl) = +0.687 - (-0. 1 55) = 0.842 (20) 

Abs (y2-jd)=-0.766-(4-l.n6) = 1.822 (21) 

Abs (z2-zl}= -0.380 -(+0.075) = -0.455 (22) 



40 



m lOBBffirliml (2 2,12) 
(2 2, 12) te, #©5£ (2 3) 

.20 + 1.20 



^ 2©g§firlim2 
. (24) T-fW;* 



rliml 



(22,12)=l. 3 (i^j = 



1.560 



(23) 



rlim 2 (22,12) =0.6 



1.20 + 1.20 



j= 0.720 



(24) 



8 2 2) &, » l<0««rliml (2 2, 1 2) = 1 . 
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: (21, 11), ^2©Sflfiirlim2 (2 1, 11) 

iiifN (2,1) tmmm^o u, n ©s^me 

lr (2 1, ll)tt, 1XT©S; (12) ©H&£*r1- 
5. 



rliml(2Ul)= 1911 (12) 

(16), (17) ©iiDttssns. 

,. ,\ . - n.20 + 1.40"\ 
rim 1(22,1 1) = 1.3 - 1 1=1.690 



(16) 



rlim2 



(224l) = 0.6.[l?°±i^)=0.780 (17) 



[0 0 6 2] fr»<D*g**j&ftttBBS*»fc,fc5Cx 
n©^M (0. 838, 1. 002, -0. 305) 
l©B8<a rliml (22, 11) =1.69 OfclTT- 
$.5. Lfctfot, felT©5$ (1 8) ©ID, 7k?HJl^ 
H (2,2) fcttSSJS^O (1,1) fcOS^IHEter 

(2 2, 11) Stf-Htf*. 

r(224 1) = ^j(0.mf + (1.002) 1 + (0.305) 1 =1.340 (18) 

[o 0 6 3] mn-x-&t>titzm?M$mr (22, 1 

1) it SI ©SgfitHim 1 (21, 1 1 ) , % 2 <Z>H<ff 
rlim2 (2 1, 1 1) fcUTFOS (19.) fcjjrTHfliK: 

<fc o 

< rliml(22,il) = 1.690 (19) 

5 6 0 £D&*§^ 0 fflH14?i^sitemp 
(2) £ "TO. 5j fcUHErU *©iaa^jttr. 
[0 0 6 6]® 7^>^-^?M ( 2 ) CDykmm^H 
(2,2) tCOOT, *^fM (1) ©TkSWK^H 
(1, 3) i:CD«H!tBWCff'5. ST. *JWS?H 
(2,2) £o^T, **?M (1) ©TkfSJlC^H (1, 

3) ^<DX~ Y, zmffimZMTOa, (2 5) - (2 

7) 

A bs (x2 - xl) = +0.687 - (+0.759) = -0.072 (25) 
Abs (v2 - yl)= -0.766 -(+0.003) = -0.769 (26) 
Abs (*2 - zl) = -0. 3 80 - (-0.0 1 1) = -0.369 (27) 



m KDmm. rliml (2 2, 13) 
(2 2, 13) It (2 8) 

1.20 + 1.20 



% (2 9) fW-*<* 



rliml 



1.560 



(28) 



rlim 2 



(22a 3 )=1.3(i^] = 



(22,13)= 0.6.(ii^] = 0.720 (29) 



X, Y, Zffi«2tt^rft**l©«fitrli»l (2 
2, 13) UTFT-&£©T-, &©iC (3 0) .fctJlR^IHI 
SEBtr (2 2, 13) 



50 



Iff 



(11) 
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r(22J3) = V(0-072) J +(0.769 J 1 + (0.369/ = 0.856 

lr (2 2, 



(30) 



* 1 

5S 



.11), H2©gMrliin2 (21, 11) i:WT© 
(3 1) ca**lSBffCfe4. 



13) tt x fgl©ggffirliml (2* 
rlim2(22,13) = 0.72 < r(22,13) = 0.856 < rlim 1(22,13) = 1.560 (31) 



IttfoT, zlcJI^H(2, 2)C-3^TfflMffiJg»site 
a (2) = ro. 5j 
[0 0 6 7] ( 3 ) #M 3 

H»CbT7>t=7*fM (2) ©**JK?H (2, 
3) (cot^T, 7 J<^M (2) ©#R?fc©fflHttfi» 
sitemp (3) tMF<OjiattW-rs^ till 10 

t£*i&sitemp (3) = 1 i:§f-H£ftSo 
[0 0 6 8] (4)fI4 3K 

jj = nte>np(l) + sitemp(J) + iitemp(3)+ i/tempOO 

[ 0 0 7 0 ] ( 6 ) 6 

W±©*« 1 ~ 5 C»-3v^T«M*ffifflR8iftfW"r*. 

Stt»t5. tUMS*ft*4:C, iOia^fflMffi 20 

^£^71-3. f Lt, (3 3) Cgti? 

**©«M6lttS»8iS»ffl^P©JH?»Nmol7? 

*-4 : «g«» 



Ut7>t-7^fM (2) ©zfcJMBt^H (2, 
4) fco^T, *»fM (2) ®Sfl(?£<Z>ffiMgift 
sitemp (4) « A 5 , 4BH 

tejgj&sitemp (4) = 0. 5hth»$ni>. 
[0 0 6 9] ( 5 ) * US 5 

(3 2) (z^-rSt>a»Kttttftsi«tMFr«. 



= 1 + 0.5 -(-1 + 0.5 = 3 



SI = 



(32) 



(33) 



Nmol 

[0 0 7 1] 

[SBIS09 2] (1) fllftCDftjift 
ttS^fcJttt^CDW^Cr^H^^o^. (2 01E 
B) *fflv\ -*<DJtttflTF*=*7Effll«±T 0 . 15 

IfUfco lt»©^ISMeyerC>ffl^ (MS) , R 
ichards^Jii (RJS) fcltttU Htttt*!c 
&£&ffift (JB1SVM5 2 04RS) £sR«>fco at»©*S 



kl 


1.3 


1.1 


1.2 


1.3 


1.3 


1.0 


1.1 


1.2 


1.0 


M m Ri£ 


k2 


0.5 


0.6 


0.6 


0.6 


0.6 


0.7 


0.7 


0.7 


0.8 




SI 


.974 


.984 


.984 


.987 


.986 


.979 


.982 


.982 


.981 


(1.) .993 



CO«4CSti5C, ilQMkltl. 3, ^2 

SIW6h5;i: &fltlg3 tvfeo fc« U m 1 ©«S 
kUl. 0~1. 3, SB2©«Rk2S0'. 5~0. 
8©®BT-ffij|UC^gUT*K 0. 9 7W±®*M6ltt# 



★ [0 0 7 2] ( 2 ) #«©*Mfc 
«M<bLfe<£& (kl = l. 3, k2 = 0. 6)-fcffl 
V\ ^>^AtC|M (4 0 0E&HO -e-fcTVU 

©ftJMS*SltStU&. ttt«S*£, «5M18!Ci 
-To 













Wifttt : S I 


0.971 


(1. 


0 0 0) 


0. 9 7 7 




0.043 


(0. 


0 0 0) 


0. 0 3 8 



r d s & ©£8s©ttJttS* * itttl- 4 91 6. <t 3 
*i!8©SSICift«R i chard s £©;£?££ 

[0 0 7 3] (3) ^#v-;u©a^t># 



S imp 1 exMffll\ #£P.8©;5& (A) , Me y 
er4»ja (B) N Richardst,©J£ 
(C) , W*»J$tRichards60*S 
fc&*ft#^i>*fc#ac (D) C<fc»K **V-;U2#7 



2f 



(12) 



^ 6 : Simplex feE J: a * g; y -/Ug^^^^^^fc 



0.938 
(0.919) 
1,219 
Z15 

1.16x1a 4 

0.002 



Mayer 



Richards 



0.986 
1,743 

1s.7as.86 

1.00 
10.777 



1.000 

3,533 
1,003.16 
5.35X10 4 
0.284 
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Richards 



L00O 

1,286 
20.62 
L lOxlO" 2 



ffcLfc*. Mft«*D*?«fl*tt*R i c ha r d s 
(Dl5^<Dm 5 , OOOfgs Richards?)©^© 

3? 7 : Simplex ^£5*^*^* j£rO*rtt: 



[0 0 7 4] (4) ^^D'JAX^ifa^bt 



Mayer 



Richards 



me era* 



1.000 

(0.961) 

1.217 

3.09 

1.69xia* 

0.003 



0.985 

1,679 
18.257.80 

I. 00 

II. 563 



0.996 

2,674 
1, 109.01 
6, 07x10 2 
0.415 



Richards 



1.000 

1,269 
29.02 
L69X10- 3 



[0 0 7 6] 

o©45^CD«4&M££ N Merer 6MR ichard 
8 6©*J6J:D*J:?)*ft^W-||li*IB»rFW-M-t?, * 
n 6 <£>7? ?£ (SISn«F8X fc fU*? § £ . 40 
[MCDffi*^^] 

[0 2]' HI fcttt**WC«S^?«ftlffiWfiiii*iS 
[H3] 1 1 Mi 2 . 



[14] Hl*€>ia3i:ttK:*»W«c«S^F5»feHS 

[ in 6 ] sisew lca^t a^sKWtt & mm u & 

[0 7] 0 6 i:$tlcXffiffl 1 K^T^SHWSfcff 

[0 8 ] 2 ODBffimmW^ 7 ftiStH. 

[^<£!£0£] 
M ( 1 ) : Jg 1 
M ( 2 ) :M2 

A (1, 2) -A (1, 3K A (2, 1) -A (2, 
4) 

r (21, 11), r (21, 12) r (21, 1 
3) :H?HUg« 




[H3] 



[04] 



A(2.3)U23.y23.*23 



A(2* n>(*21.y2Uz2 



A(1, 2)U12»y12.x12) 



A(1.2)<*12.>»12,*12) 




A<2.3M»23.y23.z23) 



A(1.33 0t13.y13,x13) 



A(2.2)<x22*y22.*22) 




. l)Ul1.y11*s11) 



3>(x13,y13, x13) 



A(2.2Hx22.yZ2.z2e} 



A(2.4)(x24,y24.z24) 



A(2.4) Cx2A.y24.z24) 



[0 6] 



[07] 




(14) 
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[H5] 



S1 



S2 



->4 



S3 



S4 

N ^ \ 



. 1 . 

<^ r g r(lim2)? 



S6 



sltemp «— 0.5 



S11 



ss 



S9 




si «- si-f-O. 5 



sitomp «— 0 



S10 



S13 




K*fHfi««tt*Lfc 




S12 



SI 31 



+ 1 



N 





N 



